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Arizona.-Vort Grant, 4th j Fort Apaclie, 4th, 9th, l l t h ,  

~rkansas.-Le:itl Hill ,  7th. 

Connecticut.-North Colebrook, 1 G t l i  . 
Dakota.--Port Totten, 24tl1, 28tli, 30th j Fort Moade, 25th ; 

District .f Colu?nbia.-Wi~shingtoli City, 13tI1, 2tst. 
Plorida..-Sanford, lOth, 19th j Archer, 19th. . Georgia.-Augusta, 20th. 
Idaho.-Bois6 City, 5th. 
&!linoie.--ltiloy, lst, lGtli, 19tli, 20tli, 2Gtl1, '29th j Chicago 

and Charleston, 1Gtli. 
Indiann.-Iiidi;ina~~)olis, 5th, lGtli j LaCOliiii aud Siuimau, 

16th ; Logalinport, 27th; Vovay, 28th. 
Iowa.-Cresco, Gth, 19th j Mouticello, lbtli, 27th j Independ- 

ence, 24t11; Cetl;ir I t i ipid~,  Nth, 26tIi. 

and Iudepontlence, 7th j Saliuii, 9th ; Le:irenwortli, 19th j Ma.n- 
hattnn, 28th. 

17th, 19t,h; Yuiiia, llt81i; Prescott, Iltli, 18th. 

Francisco,  16tl1, 17th, 19th. 

Fort Buford, 30th. 

Cdif~r?ti~.-Fa.Il  Brook, Gt-h ; LOS AIigolox, l l th ,  18th; Sal1 

hCansas.-WS:iiitlOtte, lst., 4tl1, Sth, 7tl1, 9th j YiLtos Corltro 

~entucky.-Pr;iiikfort, 20th. 
&faino.--Coriiisli, Citli, 12tli, 88th.  
Ilfmsuclru8efts.-Blu(~ H i l l  Observatory, 2 4  Gtli, 12th, l G t l i ,  

30th; Sort11 Triiro, 3d, 12tl1, 13tl1, 20tl1, 30th; Amliarst, 4th, 
16th ; Milton, 6th;  Sonierset, G t l i ,  12tli, lGth, 28 t4  30th. 

Michigan.-;\lottvillc, l s t ,  5th, 1Gth j Lansing, 12tl1, 1Gt.h ; 
Marquct tc ,  l G t l i  ; Alpeu;i, 19th j ISsca~uaI):i, 25th. 

Minne~ota.-1Mooriiciir~, 15tl1, l G t l i ,  23d 84th, 25th. 
Missouri.-S:iiiit Louis, 8th ; Ceiitreville, 10th, 22d. 
Montana.-Poplar Rirnr, Bd, 14tl1, 30th. 
Neb?.nsku.-Browiirille, 20th. 
New Jcrsey.--Cl;ayton, 15th. 
New Fork.--Oswego, North Triiro, and Palermo, lfith. 
A-ortlb Carolina.-New River Inlet, 2d. 5th, 12tl1, 17t11, 21st, 

Ohio.-IGlyri;i., f2d j Wauseoii, 2d, 3d, Gth, llitli, 26th. 
Orept.-Eiist Portlaud, 3d, 4th j Albany, lGth j Rosoburg, 

South CaroZina.-Statoburg, 3d j Sp:Lrbiuburg, 19th. 
~ennuexee.-Naulivillo, 6tl1, 20tl1, 27th. 
Teaas.-Abilone, 12th. 
Virgi?uia.-DaIe Enterprise, 2~1, 3d;  Variety Mills, 2d, 3d, 

Wyo?niizg.--I?ort Britlger, lStli, 24th. 

Lunar  I I ~ I ~ ~ N  were observed in the various gtiites arid terri- 
fories duririg the month, :is  follow^: 

AZaba.nru.-Mobile, 2d, 5tli, 10th. 
Arizoien.-M;iricopu,, 3d, G t l i  j Yuma, 3d, 10th j Fort Qr:int., 

3d, 11th; Willcox, 7tl1, l l t h ;  Fort  Apwllo, i th ,  lltli, 12tl1, 
19th; ProScott, 8th, 9tli, lltli ,  12th. 

Arka?trras.-Leatl Hi 11, 7th. 
Uuliforda.-Siiii Francisco, 5th j Fort Bidwell, 10th j Oro- 

v i h ,  16th ; LCecler, 17th. 
Colorado.-Las Aniin:ts, 4th, Gth. 
Connecticul.-North Colebrook, 3d j Betliol, 3d, 5th j New 

London, %Ii, 12th. 
Dukottr.-Wehter, !)tli, 17th j Fort Tottori, loth, 11th; Bis- 

m a r c k ,  10tli, 14tl1, 16th. 
Zhridu.-Pens;\cola, 2d j Cedar Keys and Manatee, 10th j 

Arclier,  19th. 
Georgda.--Forsytli, 7t11, 20th ; Augusta, 10th; S:LV;L.IIU~I, 

13th. 
Zdaho.--Boi~6 City, 17th. 
IlZinoiR.-Sl)ringtieItl, l s b j  Pekin, l N t ,  3d, l l t h ,  18th; Riley, 

lst, 6th; Chicago :uid Charloston, 16th. 
Indiana.-Vovu.y, 18t, Stli, l o t h ,  14th, 15th, 20th; Torre 

Ht tu to ,  8th j' Butlcrvillo alii1 IndianapoliN, Sth, 14th; Lnco- 
nia, 16th. 

Ind ian  Territory.-Fort Sill, 10th. 

24th. 

/6th, 2Gtli. 

11th. 
m7iscoii.ei,r.--~;~ili towoc, 16th ; Doia\-ail, imi, 2oth, 2~t11. 

LUNAR HALOS. 

~~~~ 

lowa.-Cliiitoii, 2d, lStli, 1Gth; .\luscatine, 11th. 
Kumas.-Wy:iiidotte, 4th to 7tli,9tli, 13th, 16th; El llorndo, 

Globe, Emporiit, Salina, West Leavenwortli, arid Wakefield, 
9th j Westmoreliiiitl, O t l i ,  loth,  30th. 

Ke~itucky.-Fr;iulttbrt, 2tI j Louisville, 8th j ltichmoud, 10th. 
Louieiana.-SIirevel)ort, %l, 10th. 
MLtine.--Oroiio, 8th; Eiistport, 13th. 
MaryZand.-1Cinmittsbi~rg, 6th; Bdtimoro, 11th. 
~inssacL~.relts.-l)cortield, 3d, 5th ; Blue Hill Observatory, 

Milton, and North 'l!i*uro, 1Gtl i .  
Michignlnn.-l(;iI;tiii;issoo, 3tl j AlI)eIiit, Stli, 15th ; Lansing, 

l l th,  15th; Mottville, 12th; Escan;iba iind Mnckinilw City, 
15th. 

Miiziicsotn.--31oorliearl, 8th, 14th to 17th ; Saint Tiucoiit, 
29th. 

nl~,tlana.--Hulcii;i, 14th j Fort Custer, 17th.  
Nebrnska.--M;irquutto, 3tl, 14th j Oiiialia rind G O U O ~ ,  14th. 
ATeuc~da.-C:irsoii City, 10th. 

New Jersey.--Buuerly, %I, 3t1, 5th, loth, lltli, 13th; Moores- 

Upper Moiitcl:iii-, !Mi. 
Neio ilfe.zico.-l~'ort Stanton, 4th j Santn Fi?, 5th. 

Palcrmo,!)tli j I t l i m i ,  Wli, 16th j Rrooltlyn, 11th; Os\rego, 15th. 
ilrorth Crrroli)Ln.--Now River Inlot, 3t1, 25th ; Sini thvi~~e ,  5th ; 

Lonoir, 10th j C1i;irlotte aiitl St;itcsville, 10tli, 14th. 

G:irrettsville ;tiid Hirmn, 3 1 ;  131yri:il 2t1, 4th; Napoleou, 2d, 
11th j Cinciiiiiiiti, 14th. 

O,.e,~oia.-ltosel)ni,~, lltli ,  30th j Albniiy nud Mount Angel, 
13th; Linkvillc, 1 G t I i .  

I'eiiws~Zz,aitiu.-Pi ttauurg, 2tl; Pliilatlolpliin , 2d, 5th j Dy- 
berry, 2t1, Gtli, 9th j Gr:iiiipi;in Hills, 2d, 1 ltli ; I":illsiiigton, 3d, 
5th ; C;itawiss:i, 11 t l i .  

Charles- 
tou, 9 th ;  Ailten, 10th. 

Nezc lia?,t~~"lii, .c.-Nils~lua, 13 t 11, 16 t I I  , 20 th. 

tOWI1, tLtl,3tl, 5th j Ol:iyton, 2d, Atll, 8 th;  Darer, 3 4  Btll, 11th ; 

h'ew ~'ork.--Rocliestor, 2d ; Alb:i~iy, 3d Htilfiilo, 8th ; 

Ohio.--W;i11seoli, l h t ,  211, 11th j Toledo, lst, L'd, l l t h ,  16th; 

hvloae T ~ z ~ ) ~ ~ . - - u I o ~ ~  Isi;tlld, 11 til. 
South C'ol.olii~n.-S~)i~rta~ibtlrg, 2d, Oth, 2Otl1, 29th j 

Z'e,tnessce.--N;~sIivillo, Stli, 10th ; Memphis and Milan, 10th ; 

!Z'~~~~.-I'iilestiii~, Gtli, 7tl1, 9th, 10th ; Fort I h v i s ,  Gth, 10th j 
New Ulm, !)tli, 10th; Corsicilu:l, 10th j El Pitso, 11th;  Fort 
Elliott, 80th. 

Utah.-Frisco, 11 tli. 
Ve'el.nzo~tt.-l3r;attleboror1gli, G t l i .  
Vi~~bia.-ltal,l)iili;tiiI~Ock, lst, 34  11th j Dale Ihtorpritse, 

2d,3tl, 5th, llitli, 21st; liirtl's Nest, 2d19th, 10tli, l l t l i ;  Lyiich- 
burg, 3d, Bt l i ,  Citli, 9th, 10th j CiL1)o Henry, 10th, 11th j Chin- 

Wuskin,qtoit II'L.,.rito,.!/.-13:iilil)rid~e Island, 10th j Port  AII- 

~ i x C o ? t 8 i n . - ~ ~ l : l \ ~ ; i l i ,  6th, G t l i ,  15th j lieloit, 5th, 15th, 30th j 
Green B:iy :w~d Milw~~ulioc, 15th. 

Wyomiiig.--Fort Uridger, 13tl1, 14tl1, 18th. 
Tlie I)liiises of the rnoou (Wasliiiigtoii nioiin time) during 

Nowinber, zu git'on in  '' The Aincrican Eplierncris mid Nau- 
tical Almiiuac " for lWG, ziro its follows : New mooi~, 25t11, 2 h. 
10.3 in.; first quwter,  2t1, 23 11. 67.0 in . ;  tiill iuooii, l l t h ,  1 11. 

perigee, SOtli, 14.2 11. 

Cll;Ltt;uloog;L, 14t11, 27tl1, 29th. 

ooteilgue :tnd Norfolk, 11 th. 

gel~s ,  15tli j TiltOoSli Islitlid, 17th. 

68.3 JJI.; Isst qU;lrt8l., 18th, 5 11. 32.8 III.; illW@?o, bth, 1.4 11.; 

MIRAGE. 
Mirages wore obserrod a t  the following statioiis : 
Webster, Diikot:i, 11th. 
Rich tird ton, Da kotii , 17th. 
S:ilina, KLIIIWLS, 6tl1, 8tli, 9th, 13th. 
Mxrqnetto, Nebraska, 17th to 20th. 
ltoidnville, North Carolina, 14tl1, 18th. 

MISCELLANEOUS PHENOMENA. 
DROUGHT. 

Mobile, Alabama: light rain fell during the 9th and 10tb, 
breaking one of the eeverest drouglite ever experieiiced in this 



326 MONTHLY WEATHER REVIEW. NOVEMBER, 1886. 
_ _ ~  

section, very little rain liavingfallen giiice June; the soil had 
&come baked by the sun while roads and streets were very 
dusty. Nnmeroufi wells and cistern8 had become dry and rivers 
were low. 

Keokuk, Iowa : the light rain that fell during the 21st and 
22d mas of great benefit to f;irmers, inany ofwliose cisterns and 
wells had become dry. Along the line of t,he Chicago, Xock 
Island, and Pacific Railroad many farmers have been obliged 
to haul water four or five miles for the use of their stock. 

Milledgeville, Georgia : 1i.oin Aiignst 2d to November 30th I E:xtr.eilio xortl iveat:  
only 5.59 iucliev of riiiii have fallen, a deficieiicy of nearly I 

Clinton, Cliiitoii county, Iowa: November and tlie four pre- 
ceding inontbs Ilaw been remarkable for the sinall precipitation. 

Pates Centre. Wooclsoii couiitv. Kansas. 30th : tlie total r m -  

. . 

i 
i 

~~:f;Sfl','.Hfll::::::::::::::::::,::::::::::, 

cil,itatioi i,f tlie tnoiitii is onif 6.10 iiicti', i n  consequenci of 
mbicli the soil is exceedingly dry. 

The following extracts :ire froiii it report prepared by E. C. 
Brandcnburg, Private, SigIiilI Corps, U. 8. Arniy, at Saint 
Paul, Miniiosots, on the tlrouglit which has prevailed t,hrough- 
out tlie Northwest during the past, suininer and autumn : 

T I I E  I)IWI.(:IIT ( I V  IHW; IS I). \KOTA A S I I  H i s s E s O ' r . \ .  

Thc severc drought which has prev:iiIed over the wentern portion of the 
country clririn the suininer of I X W  Iiris left itx devustating cffcctx on tlict Ulipt!r 
Mixxi&p i \nfley nnd tlic Sorthwest. Its iiifluence wus niostly felt iri north- 
western hiii;iesotn :i i it l  nortlicustcrn Ihkota, Iieing most severe nnd longest i n  
the lntter section. Other ureas which siift'ered for shorter periods were nortli- 
ern Iown, western Wisconsin, xouthc:rstcrn hliniicsotu, southwestern Ihkota, 
and eastern hlontniia. 

This pnper will t r w t  niuinly 011 ib effi:cts i n  hiinnesotn :d Diiliotu. 
In  these xtiites the risuul copious rriiiifnll nf hlny \vnd lessened eo consider- 

ably that the tlroiiglit literully bcgnn to bo appreciable in that mouth. Tlic 
temperature wns nl~iiornmlly high, wi th  a deficiency in rainfnll of nenrly one inch. 

In the nionth of June the temperature w i ~ e  ubout norninl, while the precipitn- 
tion wns neurly one nnd n hull iiiclies below the nverngo i n  Miniiesota, nnd 
nbout two inches hclow in Dnkotu. 

In July the riiiiitkll continued below tlie uvcrugc, with the gruntest deficiency 
occurrinl; in eristern Minnesota niid soiitliern 1)nkota. At Ihluth,  .?linnesot;i, 
the deficiency wus 2.12 incliee ; IA Crosse, Wisconsin, 3.08 inches ; Huroii, 
Uakotu, :j.!&; iiiclics ; and Yniikton, Ihkotn,  3.28 i n c h .  'lh ternpernti~rc in 
Dnkota \vns deciilcdlv nbovc the norniul, nt Huro~i being 6 O . 4  ul)ove and Bis- 
marck f i O . 0  nbovc!. f n  Minnesota it also ubovc the norniul, with the nie:iii 
tcmperatrire,$tlic stute 7 2 O . 2 ,  wliile the a ~ e r ~ g e  of thc minimiim temperntureH 
was 60O.5. 1 he tem wrriturc: was phanonienully high during neurly the entire 
month, while nt Shctkurne and Spring Volley tlic mnxinium tempernturc WIU 
respectively l O i o  rind 1 0 4 O ,  which is al)out tlic grcritctst heut over ohserved i n  
this fitate. 
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Pnstiires becnine burned and brown cnrly in tlie seuson nnd cuiight fire readily 
from s lurks of m 4 n g  triiins. Those crops which gicldcd hirly well wem 
favored with cnr\y rains and were pngt dungor when tlie dry senson begun. The  
d l ix t  on newly seeded r w s  fields lina beeii unusunlly severe, iri many c n s a  
rendering the seeding o f  c i y  spring wort.~i~css. 'rrce seeds in tiort~icrn Dn- 
kqtu huvc become very scarce und nre in grent deninnd. 

Sloughs, Inkes, imd rivers, which hnd tlie appeurnncc of huving been in cx- 
intence for ngex, have become dry, leaving tlic ulluvinl soil f'ortnd in their bot- 
toms to be Lnketl by the burning siin, thus causing it to he cruckcd over nn 
inch wide und miii  inches deep in sonie loculities Re ions wlierc there wL. but 
n thin lnyer of soi{upon n gravel or stone bottom sukered fnr more from tho 
drought thun those favored by ground of cluy forinntion. 

Pruirie fircx were much more frequent and did greuter dnmn e thnn in 
Brevioiis years. The removing of the grnss covering from the curtf b these 

fires exposed its surfnce to tlie direct rays of the RUII ,  thus ollowing U I I ~ ~  ab- 
sorption of the moisture from the soil and leaving it in n dry condition. In 
loculities well fuvorcd with forcxts the effects of the drought were largely modi- 
fied rind shower8 were gencrnlly more frequent, thus sliowiiig the greut neces- 
Fity of prntccting those woodlunds which xo nintcrinlly n rmt  in moderating 
droughts niid floods. I h i n  wns also more frequent iienr large bodies of water 
and uloiig Inrge strenilis. 

I)uring the fnll of 1885 and winter of 1886 and 1886, the fnll of' xnow and 
rriiii wus very light, niid wns followed by n 8ummer mnrkcd by a decided de- 
ficiency of precipitntion, which lind the effect of drying sloughs, lnkes, nnd 
rivers to nu almost unprecedented extent, cuusing the ground in mnny IocaIi- 
ties tobe ns dry us dit$ to the de t l i  of ci rht or nine feet. This, to ether with the  
lnck of water all throrigli the \&st untl kTortliwest, could supply tfic ntniosphere 
with but little rnoistiirc to be prccipitnted. The urriversully liigh ten1 crntures 
which prevnilcd ndded very niaterinlly to the injurious eftbets o r  the dry  
wentlirr. 

Were it not fijr the grent. number of lnkefl found in this region, there bein 
7,000 to IO,OW uloiie in hfinnesotn, wit11 un uvcmge of t~ i ree  hutidred a n i  
twenty iicrcs and upwnrds, uncl the fbrests nrid woodlands which cover one  
third of thc: state, there ix no doubt hiit thnt the dnmnge would have been far 
erenter. 
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Clareudon, Donley county, Tex,w : on the 29th cxterisivo 
prairie fires were buruing over the country about tweiity miles 
no r thwes t  of this town; one hundred thousand acres of' pastur- 

Forest ant1 prairie fires liavo also been ~~eportotl f roni tile 
age were destroyed. 

following PliIcOS : 

dltcrylnnd.-Wootlstoclr, 2d, Sth, 14tl1, llith, 18tli, 19th' 20th, 

~ ~ c t x . s n c l ~ w e f ~ . - l ) r i d l o S ,  -4th ; Nortli Truro, l G t h  j Somemet, 

dficki(la?~.--Knl:unnzoo, 3d. 
Nebrccska.-Hay Springs, 17th. 

2Citl1, 28th. 

20tJl. 

L i t t l e  Rock, Arkitnuas : on the 2d, st G.20 :i .  m., ;I brillimt 
m e t e o r  was see11 nioviug  cross the slrg from east to west 
through a course of about thirty degrees in ten secoiids. Dur- 
ing its 1)assilge it const:ilit,ly dropped violet :md or;tnge-colored 
balls offire. 

Vineya rd  Haven, M;issacliusetts : :I very bri1li:iiit meteor 
was obscrVet1 at 10 1). in. of tile 4th about niidwny between 
tho zenitli ;uid the western horizon; i t  moved 3O0, leaviiig a 
d i s t i n c t  h i 1  of light, wliicli wiis visible for sercriil socolids. 

New Lo11don7 Coiinecticut : a lilrge ineteor ljiissetl across tile 
sky from sontlieast to iiortliwest at 9.GO 1). 111. of' tlic 4th bciir- 
ing a, h i 1  of light, wliicli was visible iibont forty-five secolids. 
This meteor W:IS also seen :It Saridy Hook, New Jersey, wliero 
it seemed like tlie suddeii flash of;m electric: light; it was f'ol- 
lowed by a trail of' yollowisli light, xiid moretl i i i  a sinuous 
cfiurse from nortlieast to sontli\vuxt ; the meteor w;is risil>le 

14th j Cedar ltnpids, Iowa, 17th; Indeponrleiice, Kaiiws, Sth, 9th ; 
YiiteS Cetltre, I<aIISRS, 28th j Amherst, M:iss:lchtisc?tt8, 27th ; 

The  observer itt l<eeler, C:ililbriiia, niiikes the foIlowing 1'0- 
port in regnrcl to a meteor seen by him on the 12th : 

' 
' A brillinlit iiieteor \vu8 observed ut !I 1'. i n . ;  \ v I i w  first seeii tlie,:tll.iludc way 
69O, crziiinitli,  45' ; wlion In31 scen, ultititde 42', rr~iinutli, 47'. 1 his ineteor 
is wor thy  of s m i d  mciitioii, it. being iiiiiisiinlly Inrgc u i d  brilliant. It rc- 
earnbled 11 bull c!jected froin 11 liornan cundlc, h i t  uppeured to be ubout t y k e  
as lsr e. 'h2 meteor in the cent:: wiis of 11 pnlc bliiifdi tint, &!e >ening 
towar% the edge to 11 dark pur )IC. J lie cloud in ~ t s  wuke \vns sliirped like UII  

- elongated ellipse, imd nppeureb to be composcd of nii infinite i i i i in~)er of I'oiiits 
of l igh t .  

Fall ltiver, h s a c l i u s e t t s :  at 5.30 1). in. of the 16th :I Biiu 
m e t e o r  was seen to pass from the zenith to tile west; it mas 
fofollowed by :L bright trail of light and burst into brilliant. 
flames. A meteor was also seeii :it G.50 p. in. of the 27t11, 
m o v i n g  from the zeiiitli to\ViIril a point north of' most; tlic 
m e t e o r  was about the size of' :I cocoanut aii t l  W;IS followed by 
a long trail. 

Fort G r m t ,  Arizoua : :I h r g e  ~netoor, ;tpp:u'eut t1i;uiieter 
five inclies, was visible for ton seconds at 11.10 1). in. of tho 
2 7 t h .  Whuu first seen i t  was about 20° north of west, ;tnd 
at an nltitutle of 3 0 O .  Tlie ineteor w1.s of a bril1i:mt blue 
and WilR f'olloweti by a tr:iin of light of tlie same color, and 
about eight degrees in length. 

Meteors were also observed iii tlie various states and terri- 
to r ies ,  as follows : 

UaZi~ornia.-Nicolau,s, 13th j Keeler, 17t11, 22d, 26t11; 1,os 
Angelex, 22d. 

Dakota.-Webster, 1 7th, 18tl1, 20th. 
.Florida .-Archer, 8th. 

Illinois.--Pukin, 7th j Ailnil, 15th ; Wiutlsor, 27tl1, 28th. 
.I.~~dicrnct.-I~o~::i.n.9l,ort, 15th ; Vewy, 24th. 
lowa.-Cotl;ir ltitl)ids, Oth, 18t11, 32d; Monticello, lL'tli, 

Eanxas.-Wnkcfieltl, Btli,  Gt,li, 2'3th; Empoi-iii, 11 t l i  to.14th j 

Rentucky.-Riclimoiid , 8th. 

- Coni~clicut.-New Hil\Fen, 5th. 

- Oeor(liu.-S;iranii:iIi, 20th. 

13th, lC,tIi,  19th ; Muscstino, 13th. 

Ma.nhattan, 19th. 

4 

5th : O:Ll)(? ~Ie l l r r .  TTirLrinia. 15th : ~ l n b a r r a s .  Wiscoilsiu. 5th. 
Q>e.ve :flying ?io;.tlrzon';d.-~tiik~oii, Dakot:i, 17th ; Aukuuta, 

Georghi, 84th j I<eolruk, Iomn, 13th ; Iiitlcl)endencc, I<ausas, 
22tl; Urownsvillc, Tex;is, 14tl1, 20th j WiiIISeOII, Oliio, 5th;  
Linltvillo, Orogoii, 11th j Cl~attanoog;l, Teniiesseo, 28th. 

Dticks$yi?q xozrtlr?oard.-Fort Smitl,, Arltanws, 6th ; Churlce- 
ton, Illinois, 2!)tli j I~utlcrville, Inrli;tiia, 27th ; New ltiver 
Inlet, North Cnroliiia, 7tl1, 13th j Kitty Hawk, North Carolina, 
17tli, 28th ; Wauseoii, Ohio, 4th ; Memphis, Teiiiiessee, Gth, 
IGtli j Cape I-Ienry, Virgiiiiii, 17th. 

POLAR 13ANDS. 
Polar bands wcro reported froin tlio f'ollowiiig stlitions : 
Cnlifor?/in.--Keeler, !)til. 
C'o~oi'tz~7o.-hioiitrose, (itli, 17tli,  18tli, 23d. 

E'loridcc.-Arcliei*, lOtli, l B t l i ,  17tli, l!)th, 20tli, 30th; Limon:r, 

~a7urnu.-Saliii:i, 4th, Bth, !)tJi, 17th ; Yntes Centre, 8tl1, 

n f ~ s s d t ~ ~ e t  2s .-Soincrso t , 34 t 11 .  
Ne70 Jerse~.-Moorcstowii, 22d ; Boverly, StJtli. 
Nezo York.-New York City, 24th. 

Tenite~~ee.-Nasli\-ille, 7th ; Memphis, 20th. 
V i ~ ~ i ? t k - l ~ t i l e  Enterprise, l l t h ,  1Gth. 
H'nsAin,qloia Territory. -13niiibritlye Island, 18th.  
Wyoi)ii?u~.-Prairio dn Cliien, lst, 2t1, 6tl1, lltli. 

Fort Assiiiaboiiie, Mont;iiitt : 011 tlie 3d cloar weather and 
liigli wind froin tho soutlimest and west provailed ; maximum 
velocity, forty-eight iiiilos per Iiour, between 3 and 4 1). m. Tlie 
g d o  was accompaiiietl by clouds of srtiid mliicli nearly obscured 

Port Buford, lhikotit: on the 4th ;I lioavy giilo set  in at 1 8. 
111. :tilt1 coiitiiiiietl until G 1). in. ; masinium velocity, fifty-two 

Co?,necticzLl.--Nort,ll ColCl)oolt, 16th. 

27tli. 
IZli~oi#.-ltlley, 4t!lI, l l t l l ,  20th. 

30th ; Niiinesc:ili, 28th. 

Ol/io.-wanseOll, I l t h ,  I!)th; Nill)Oleon, Il t l i ,  16th, 2Oth, 
2Gtli. 

S A N D  STORMS. 

the sky. 
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3, 9 a. nr... 
5. 3 p . m .  .. 
7, l a  m... .. 
8, I I  a. ni... 

x a . x a m  ...... 
14, I I  a. m... 
15, 3 p . m  ... 

MONTHLY WEATHElt REVIEW. hTOVEIBEE, 

o o o o I o o o 

o o o o o o o 
o 0 o o I 0 o 0 
0 0 0 o 1  0 0 0 
o o o o ! o o o o 

o o o o j o c o i 1 
o I o o o I o 

miles per hour from the northwest, ;at noon. During the pre- 
valence of the gale the air was filled with heavy clouds of dust 
and aand. 

Keeler, Ca1iforni:i : on the 14th high wind sot in  shortly after 
11 p. m. and re;iched before ruiduiglit iI velocity of thirty miles 
per hour; tlie storm continued throughout the night and until 
sunset of tlie 15th; milximum velocity, thirty-uiuo miles per 
bour from tho northwest., a t  4.20 a. m. Tlie storm raised great 
clouds of saud which nearly obscured the skr aud rendered 
objects one-half a mile distarit intlistiiigiiishable. 

Sand storms also occurred at tho lollowing station8 : 
Yuma, Arizona, lOth, lbth, 16th. 
Fort McDowell, Arizona, LStli, 2 M .  
Fort Yates, Dakota, 4th. - 

SUNSETS. 

19,11 a . m . . .  o 
l p . m . . .  

aa, II a. m... o 
a lam.... . .  o 
a t  9 a  . in. . .  o 
a7, 1 p . m . .  0 I 

. . . . . . .  

o 0 0 0 : I  . 
o j 0 '  I 0 0 0 0 :  j 
o 0 0 0  

o i I j o o o I 
0 0 0 I 0 0 0 0 ! 

wore olio-tbiirth verified j 2,665, or 1.730 per cent., were one- 
half verified; 1,664, or 17.29 per cent., were threo-fourthe 
verified; 4,!!19, or 51.10 per cent., mere fully verified, RO far as 
can br. ascert;ainetl from t lie tri-tlnily reports. 

Below ;ire given for tlie Piicific const the 1)erceiitagos of 
iutlic,itions for October, 1S86 ; this c1nt;i w m  pi*ep;Lretl too late 
for phlicatiou in tlie October I ~ E V I E W .  Tho predictions were 
uiiidc by 31  Lieuteii;uit W. A. Glassfortl, Sigii;il Corps, U. S. 
Army, Assist;iiit ; tliey were verified by 2d Lieuteiiaut liiauk 
Greeue, Signal Corps, U. S. Army, Assistaiit. Tlie porcentnges 
for the diKerent districtti are: W:isliington Territory, $2.44; 
Orcgoii, 70.44; ~iorthcr~i  Cnliforni:i, 74.8:' ; southern CiIIiforiiir\, 
77.32. 

CAUTIONARY SIGNALS. 

columbia,, 73.92 virginia, 76.44 Nortll caro1iIla, 82.39 ~ ~ ~ ~ t l ~  
Carolina., 77.50; Georgia, 81.90 ; Flori(la, 79-92 j Al;hbilmil, 
75.89 j MissisRippi, 72.19; LOuisiibUa, 76.28; Texas, 82.31 ; Ar- 
kansm, 72.47 ; Tennesxee, 67.58 ; Kentucky, 70.25; Ohio, 76.78 ; 
West Virginia, 69.14; Indiana, 73.72 ; Illinois, 73.92 ; Miclli. 
gan, 76.14; Wisconsin, 73.83; Miunesota, 73.66; Iowa, 76.58; 
Kaiinas, 76.17 j Nobrmka, 73.58 ; Missouri, 75.56 ; Colorado, 

There were four omissions to predict, out of 9,630, or 0.04 

Beven hundred and 88\'eIlty, Or 8.00 Per cent., are collsidered to 
have entirely failed ; six hundred aud eight, or 6-32 Per cent., 

74.92; eMt Dakota, 73.60. 

per cent' Of the 9,636 hare 

D n t s  ! / ~ i m p p v n r o c l ,  ~tonplioarei~ Toral No, j 
~ ~ ~ ~ ~ b ~ ~ ,  , No. 0 1  IIVU'. by nolar ' by aolnr 

1886. rotation. I rotution. I via iblo .  I Reninrk*. 

&9rnerq rind ?l()I)iI: ; hlobile rind Girnrd ; Georgia Pacific; Enst Tennessee, 
irginin nnd beorgin systeni in A l n h n n ;  Meinphix rrnd Charlcfiton; Co1umbu.g 

and Western ; Atlnntn niitl West I'oint of Georgia; Northenstern of Georgia ; 
Wentern nntl Atlnntic; I.h.st 'J'ennessee, Vir in in  nrld Georpjtc s p t e m  in 
Gcorgiu; Montgomery nnd lhfnuln ; Penswok  and Selma ; Pensncola a n d  
Atlantic ; the citics ol' Milledgcville, Georgia, nnd Tnlladegn, Alnbema. 

The following i8 from the 66Bulletin of' the New England 
Metoorologictrl Society " for November, 1886 : 

Verification of wcnther signnls at  New Hnven WDH 88 per cent. for tempera- 
ture, 90 for wenthcr; at five stations reporting to the Signal Office in ~ 0 8 t . m  
88.4 for temperuture, 88.0 for wenther. IAocal RunHet predictions a t  Blue Hid 
for twenty-four hours from midnight were verified 77 per cent.: predictions at 
8 a. m. for sixteen hours, no per cent. The Signnl Service iildlcations had a 
local verification of 70 per cent. Three cold-wave wnrningR were justified. 

&umber o f  xigiials ordered for iortli%st winds, olio' Iiundied 
and cigliteeu j verified both ;is to direction niid velocity, eighty- 
two, or 69.49 per cent.; reiifictl ;is to velocity only, six, or 5.08 
per cent. Xumber of signals ordered for wiutls witliout regard 
to direction, twouty-three j verified, lourteeii, or GOA7 per cent. 
Number of sigiiala ordered late, i. e., after the v e r i l ~ i n g  velocity 
had begun, four, or 1.31 per cent. 

I n  forty-two instances winds wero roported which would have 
justified the display of cautionary signals, but for which no 
signals were ordered, and in twonty-one inntances win& which 
would have justified the d18play of 011 sliore signals, but for 
which no &gnal.r wore ordered. 

I n  addition to the abovo, Nix hundred aiid uiuety-tlireo eigiialg 
were ordered at display Rtations, the verifications of which it 
waa impracticable to determino. 

COLD- WAVE SIGNALS. 
During November, 1886, tlie total iiumber of cold-wave signals 

orde~ed, the verifications of wliich mere detormined, was two 
hundred and forty-two j number verified, ono hundred and 
ninoty-three, or 79.75 per cent. Thirty-six signnls mere ordered, 
the vcrifications of wllicli it  was impracticable to determine. 
I n  nddition to the above, in tire Iiuudred and thirty instances, 
the signals ordered from this office wero repeated by tlie ob- 
server~  a t  tlie regular stations to towns in their vicinity. The 
verificiitiou of these it w'w impracticable to determine. 


